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[Scope of Claim] 
[Claim 1] 

A video display device characterized in that a radiation 
plate is adhered to a display panel for displaying 
information via a material for accelerating heat transfer. 

[Claim 2] 

A video display device in which a flat plate, worked so that 
the rigidity decreases partially, is adhered to a display 
panel . 

[Detailed description of the invention] 
[ 0001 ] 

[Use in the industry] 

The present invention relates to a video device that uses a 
display panel. 

[ 0002 ] 

[Conventional art] 

Recently, a video display device that uses a plasma display 
panel (referred to as PDP hereinafter) has been developed. 

[0003] 

The state of light emission of a plasma display panel is 
shown in FIG. 7. The PDP has separate RGB elements for each 
dot and each element emits light by discharge, forming the 
color of light emission of each dot. Therefore, the quantity 
of produced heat varies depending on the color of light 
emission. For example, when the color of a dot is white, 
every RGB element emits light and when the color is black, no 
element emits light. Therefore, a partial difference in the 
quantity of heat produced is caused. 

[0004 ] 
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Because of this, depending on images displayed on the PDP, a 
considerable difference in temperature is caused between a 
portion in which the number of elements that emit light is 
large and that in which the number is small, and the partial 
difference in coefficient of thermal expansion causes a 
mechanical load on the panel, resulting in a possibility of 
the danger of panel cracks. 

[0005] 

At the same time, depending on images displayed on the PDP, 
the temperature may exceed a critical temperature due to the 
large quantity of produced heat, adversely affecting the 
performance of the panel . 

[0006] 

With reference to drawings, the conventional video display 
device and the heat transfer system therein are described 
below. 

[0007] 

The heat radiation structure of a thin and large-sized video 
display device, the individual dots of which are self -light- 
emitting and self-heating type, is shown in FIG. 8. 

[0008] 

In FIG. 8, reference number 1 refers to a PDP that displays 
images, 2 refers to a double coated tape to adhere an 
aluminum flat sheet to the PDP, 3 refers to an aluminum flat 
sheet, the purpose of which is to radiate heat, and 4 refers 
to a heat radiating fin for increasing the heat radiation 
power. The aluminum flat sheet 3, to which the heat radiating 
fin is adhered by screws, is adhered to the PDP 1 using the 
double coated tape 2 . 

[0009] 

Examples of the state of temperature of the PDP 1 and the 
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aluminum flat sheet 3 are shown in FIG. 9. FIG. 10 and FIG. 12 
show the heat transfer between the PDP 1 and the aluminum 
flat sheet 3, and FIG. 11 shows the heat conduction on the 
surface of the aluminum sheet 3. The solid line in FIG. 9 
shows the temperature distribution of the panel alone. At 
point A in FIG. 9 where the quantity of produced heat is large 
on the PDP 1, the heat produced in the PFP 1 is transferred 
to the adhered aluminum flat sheet 3 as shown in FIG. 10, and 
the partial difference in temperature is decreased as shown 
by the alternate long and short dash line in FIG. 9, because 
of the high heat conductivity of the aluminum flat sheet 3 as 
shown in FIG. 11. At point B in FIG. 9 where the quantity of 
produced heat is small on the PDP 1, heat is transferred from 
the aluminum flat sheet 3 to the PDP 1 as shown in FIG. 12 and 
the partial difference in temperature is decreased on the PDP 
1 as shown by the broken line in FIG. 9. Since the PDP 1 and 
the aluminum flat sheet 3 contribute to the heat capacity for 
the heat produced in the PDP 1 , the temperature of the PDP 1 
can be suppressed. Moreover, the heat radiating fin 4 is 
adhered to the aluminum flat sheet 3 in the structure, so 
that heat radiation to the outside of the panel is 
accelerated. 

[0010] 

[Problem to be solved] 

In the above-mentioned structure, however, gaps are formed 
between the PDP and the aluminum flat sheet due to the 
thickness of the double coated tape. Moreover, the PDP and 
the aluminum flat sheet have mechanical deformation such as 
warp and waviness, respectively, and when the flat sheet is a 
large and thin rigid material such as in this case, there 
exist individual differences in deformation which are 
difficult to control. Therefore, partial variations in the 
degree of tight adhesion between the PDP and the flat sheet 
are caused depending on the location of adhesion, the 
existence of gaps, and so on. 
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[ 0011 ] 

Air can enter the structure if adhesion is not tight enough 
and the efficiency of heat transfer from the PDP 1 to the 
aluminum flat sheet 3 is lowered due to the low conductivity 
of air. Therefore, partial variations in the heat 
conductivity from the PDP 1 to the aluminum flat sheet 3 are 
caused from location to location. 

[0012] 

It is impossible to locate portions where the quantity of 
produced heat is large because of the video display method of 
the PDP. Therefore there exists a possibility of causing a 
difference in temperature large enough to cause a crack in 
the PDP unless the degree of tight adhesion between the 
entire surfaces of the PDP and the aluminum flat sheet is 
improved and heat is transferred to the aluminum flat sheet 
smoothly . 

[0013] 

[Means to solve the problem] 

To solve the above-mentioned problem, the video display 
device of the present invention has a structure in which a 
heat radiating plate is tightly adhered to a display panel 
via a material for accelerating heat transfer. 

[0014] 

Moreover, the video display device also has a structure in 
which heat transfer is accelerated between the plasma display 
panel and the flat sheet by working the flat sheet, which is 
adhered to the plasma display panel, so that rigidity is 
lowered partially to improve the degree of tight adhesion 
between the plasma display panel and the flat sheet. 

[0015] 

The present invention can realize an almost ideal tight 
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adhesion between the plasma display panel and the material 
and between the material and the flat sheet by inserting the 
material between the plasma display panel and the flat sheet 
in the above-mentioned structure. By this, heat is 
transferred from the plasma display panel through the 
material to the flat sheet, and the partial variations in the 
degree of tight adhesion are decreased and the variations in 
the heat transfer efficiency from the plasma display panel to 
the flat sheet are decreased as well. Therefore, the 
variations in the heat distribution on the plasma display 
panel are also decreased. Moreover, the panel, the inserted 
material, and the flat sheet will contribute to the heat 
capacity for the heat produced in the plasma display panel, 
and therefore, the heat capacity is increased compared to the 
case in which only a panel and a flat sheet exist. 

[0016] 

By working the aluminum plate that is to be adhered to the 
plasma display panel, the rigidity of the flat plate is 
decreased so that the aluminum flat plate can adapt to the 
mechanical deformation of the plasma display panel. By 
employing this flat plate, the degree of tight adhesion 
between the panel and the aluminum flat plate that is to be 
adhered to the panel is increased, and the heat transfer 
between the plasma display panel and the flat plate is 
accelerated. 

[ 0017 ] 

[Embodiments] 

Embodiments of the present invention are described below with 
reference to drawings. 

[0018] 

(First embodiment) 

FIG. 1 is a diagram that shows the structure of the video 
display device in the first embodiment of the present 
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invention . 
[0019] 

In FIG.1, reference number 1 refers to a plasma display panel 
(PDP) for displaying images, 2 refers to a double coated tape 
that adheres an aluminum flat plate to the PDP, 3 refers to 
the aluminum flat plate to radiate heat from the PDP, and 4 
refers to the heat radiating fin, which has the same 
functions as the conventional one shown in FIG. 7. Putty 5 
includes silicon to enhance heat conductivity and the 
tendency of the putty 5 to harden is suppressed by removing a 
hardener. The putty 5 is inserted between the PDP 1 and the 
aluminum flat plate 3 in the structure in which the PDP and 
the aluminum flat plate are adhered tightly. 

[0020 ] 

FIG. 2 shows the state of the putty 5 when the aluminum flat 
plate 3 is adhered to the PDP 1. The putty 5 is inserted 
between the PDP 1 and the aluminum flat plate 3 so that the 
aluminum flat plate 3 is pressed against the PDP 1. 
Therefore, the gaps between the PDP 1 and the aluminum flat 
sheet 3 caused by the mechanical deformation are eliminated 
with the aid of the viscosity, plasticity, and tacky 
adhesiveness of the putty 5, and almost ideal tight adhesion 
between the PDP 1 and the putty 5 , and between the putty 5 
and the aluminum flat plate 3 can be realized. By this, the 
heat transfer efficiency between the PDP 1 and the putty 5, 
and between the putty 5 and the aluminum flat plate 3 is 
increased and as a result, the heat transfer efficiency from 
the PDP 1 to the aluminum flat plate 3 is increased. 
Moreover, partial variations in the heat transfer efficiency 
are decreased and the temperature difference on the PDP is 
decreased . 

[0021 ] 

In this case, a material such as liquid silicone grease, a 
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sheet, and so on, which has a viscosity high enough to 
eliminate gaps due to the mechanical deformation of the PDP 1 
and the aluminum flat plate 3, and a conductivity high enough 
to accelerate the heat transfer between the PDP and the 
aluminum flat plate, can be used as a material to be inserted 
between the PDP 1 and the aluminum flat plate 3 in order to 
attain the same effects. 

[0022] 

(Second embodiment) 

FIG. 3 is a diagram that shows the structure of the video 
display device in the second embodiment of the present 
invention . 

[0023] 

In FIG. 3, reference number 1 refers to a PDP, 6 refers to an 
aluminum flat plate worked to increase the degree of tight 
adhesion with a panel, and 4 refers to a heat radiating fin. 
A description of the heat conduction and heat transfer system 
is omitted here because it is the same as that of a 
conventional art. 

[0024 ] 

The aluminum flat sheet 6 in FIG. 4 is provided with grooves 
of 4 mm width and 6 mm depth at 100 mm pitches in the 
direction perpendicular to the longitudinal direction. By 
providing such grooves, the decrease of volume of the 
aluminum flat sheet can be suppressed compared to a 
conventional sheet, and while having the characteristic that 
the adhesion of the heat radiating fin 4 with screws is 
enabled, the aluminum flat sheet can have a rigidity with 
which the mechanical deformation of the PDP such as warp and 
waviness can be accepted. Therefore, the degree of tight 
adhesion between the PDP and the aluminum flat sheet 6 is 
enhanced as shown in FIG. 5. 
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[0025] 

By this, the problem concerning the degree of tight adhesion 
between the PDP 1 and the aluminum flat sheet 6 changes from 
that in which gaps are caused by discrepancies of mechanical 
deformation such as warp and waviness between the PDP 1 and 
the aluminum flat sheet 3 as shown in FIG. 4, to that in which 
gaps caused by the surface roughness of each material. 
Therefore, without use of a material that tends to eliminate 
gaps, the degree of tight adhesion between the PDP 1 and the 
aluminum flat sheet 6 can be enhanced. This results in the 
heat transfer efficiency between the PDP 1 and the aluminum 
flat sheet 6 being increased, partial variations in the heat 
transfer efficiency being decreased, and the temperature 
difference on the PDP also being decreased. 

[0026] 

Moreover, in this case, the grooves mentioned in the present 
embodiment are provided in the structure, but if grooves are 
provided also in the longitudinal direction, warp and 
waviness in the perpendicular direction in the embodiment can 
be accepted. If the pitch with which grooves are provided is 
narrowed, or the width of the groove is widened, it is easier 
to accept them. As described above, the degree of adhesion 
between the PDP and the flat sheet can be enhanced and the 
heat radiation efficiency can be increased by modifying the 
direction, width, depth, pitch, and so on, of the grooves. 

[0027] 

As shown in FIG. 6, the aluminum flat sheet of 1 mm thickness 
and 580 mm x 380 mm in size, to which six aluminum flat 
sheets of 2 mm thickness and 98 mm x 380 mm in size are 
adhered, also has a characteristic similar to the worked 
aluminum flat sheet described in the second embodiment, and a 
similar degree of tight adhesion and heat radiation effects 
can be obtained. 
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[ 0028] 

[Effects of the invention] 

As described above, the present invention provides the 
effects that the degree of tight adhesion between the plasma 
display panel and the flat sheet to be adhered thereto for 
heat radiating of the plasma display panel can be enhanced on 
the entire surface and the heat transfer efficiency between 
the plasma display panel and the flat sheet can be increased, 
in a plasma display panel, which is a thin and large-sized 
video display device each dot of which is a self-light- 
emitting and self -heating type. 

[Brief description of drawings] 
[FIG.l] 

Diagram of the structure of the video display device in the 
first embodiment of the present invention 

[FIG. 2 ] 

Cross-sectional view of the video display device in the first 
embodiment of the present invention 

[FIG. 3 ] 

Diagram of the structure of the video display device in the 
second embodiment of the present invention 

[FIG. 4] 

Diagram that shows the aluminum flat sheet, to which grooves 
are provided, in the second embodiment of the present 
invention 

[FIG. 5] 

Diagram that shows the degree of tight adhesion between the 
PDP and the worked aluminum flat sheet in the second 
embodiment of the present invention 

[FIG. 6] 
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Diagram that shows the aluminum flat sheet in the second 
embodiment of the present invention 

[FIG. 7 ] 

Diagram that shows the state of light emission of the plasma 
display panel 

[FIG. 8 ] 

Diagram of the structure of a conventional video display 
device 

[FIG. 9 ] 

Diagram that shows the temperature distribution of the panel 
and the aluminum flat sheet 

[FIG. 10 ] 

Diagram that shows heat transfer from the PDP to the aluminum 
flat sheet 

[FIG. 11 ] 

Diagram that shows heat conduction in the x-y axis direction 
on the aluminum flat sheet 

[FIG. 12 ] 

Diagram that shows the state of heat transfer from the 
aluminum flat sheet to the PDP 

[FIG. 13 ] 

Diagram that shows the gaps between the PDP and the aluminum 
flat sheet 

[FIG. 14 ] 

Diagram that shows the degree of tight adhesion between the 
PDP and the aluminum flat sheet 

[Description of symbols] 
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1 PDP 

2 Double coated tape 

3 Aluminum flat sheet 

4 Heat radiating fin 

5 Putty including silicon 

6 Aluminum flat sheet with grooves provided 

7 Temperature of the PDP alone 

8 Temperature of the aluminum flat sheet 

9 Temperature of the PDP influenced by the aluminum flat 
sheet 

10 Air 
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